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7. PURP31 OF PROMEA

To compute the drawdown time (hrs) of a reservoir from a given upper pool
elevation to a specified lower pool elevation given either a constant inflow
(may be zero) or an inflow hydrograph

%0

SEE FOLLOWING PAGES.

C. NETNo"

The program is written in G635 time-share series, FORTRAN IV, and is part of a
Conversationally Oriented Real-Time Program-Generating System (CORPS). The
program consists of a main program and a subroutine. The main program handles

all I/0 requirements and computations. The subroutine performs all writing
and file requirements to save the output for graphics and/or other use if
requested.

D. EQUIPMENT DETrAILS

The program was developed and is operational on the WES G635, Vicksburg, MS.
It is also operational on HIS 66/80, Macon, GA, and Boeing CDC, Seattle, WA.

Input requirements are: Either constant (may be zero) or inflow hydrograph;

time in hours, flow rate in acre-ft/hr, loss coefficient of outlet conduit,

initial and final gage heights of reservoir water surface in ft above outlet
intake invert, and coefficients of power curve to data of gage height (ft)
versus reservoir storage (acre-ft). Output includes given data and the

values of inflow, outflow, storage, and gage height of water surface for
each time step.

LJ F. AoTIONAL REMARKS

__.J Complete documentation of this program is available from the Engineer
SComputer Programs Library, Technical Information Center, WES.
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B. PROGRAM SPECIFICATIONS:

LANGUAGE: ANSI FORTRAN (FORTRAN IV)

Solution Requirements: The run command

RUN WESLIB/CORPS/H2250,R

and the inputs defined in (E).

Method of Analysis: Numerical solution of the level pool routing-

lumped-form of the continuity equation.

Core Requirements G635: 13 K words

External Storage:

1. If input is to be entered for an inflow hydrograph and the user

has no existing hydrograph file, the program will create and save

the user named hydrograph file. The file limits will be from 640

to 12K G635 words.

2. If the output is to be saved for graphics and/or other use, then

the program will create and save the user named output file with

limits from 640 to 12 K G635 words.

Restrictions: None

General Equation: Continuity equation discretized over a time

interval (At)

I (I +1 !(0- 0 V2 - V i1 1 2 12(I1 + I2) - (01 - 02) = At

where I , 0 , and V are inflow, outflow, and volume, respec-

tively, and the subscripts 1 and 2 indicate the start and end

of the time interval (At).

- --- -----



H2250

Range of Quantities:

Unlimited

Accuracy: Same order of magnitude as the accuracy of the gage

height versus storage relation.
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REF: ER 1110-1-10 - ENGINEERING AND DESIGN - Engineering and Computer
Program Library Standards and Documentation, Appendix B

PART I: ENGINEERING DESCRIPTION

1. PROGRAM NUMBER: 722-F3-R0-2D0

2. TITLE: H2250 - Reservoir Storage Drawdown Time

3. REVISION LOG: N/A

4. PURPOSE OF PROGRAM: To compute the time required to draw down a

reservoir from some upper pool elevation to a lower pool elevation given

either a constant inflow (may be zero) or an inflow hydrograph.

5. STEP SOLUTION:

a. Input. The input variables that must be supplied upon request

are:

(1) Type of inflow. Either constant (may be zero) or an inflow
hydrograph. If constant, the value must be supplied (acre-
ft/hr), however, if a hydrograph is used, a data file must
either be created or a data file from a previous run may be
used. If a data file does riot exist, the program will fur-
nish instruction on how the user may create the file. These
instructions include: requests for data file name, number
of points on hydrograph, and the values of time versus dis-
charge. If a data file already exists, the name of the file
is requested.

(2) The loss coefficient of the outlet conduit defined by:

Q = 4 ()

where K is the loss coefficient, Q is the discharge,
A is the cross-sectional area of the outlet conduit, and
h is the head or gage height (ft above intake invert), and
g is the acceleration of gravity. See program H2251,
which may be used to compute the loss coefficient of an
outlet conduit from prototype measurements of drawdown.

1.
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(3) The cross-sectional area of the outlet conduit, ft
2.

(h) The initial gage height of the water surface at which draw-
down begins (feet above datum used to determine loss coef-
ficient in (2) above).

(5) The final gage height of the water surface, ft.

(6) The coefficients of a power curve fit to the plot of gage

height (ft) versus reservoir volume (acre-ft). A straight
line is fitted to the log-log plot and the equation has the
form:

Y = cxD (2)

where Y is the reservoir volume (acre-ft), X is the
gage height of water surface (same datum as in (2) and (h)

above) and C and D are the coefficients required by the
program. If one straight line does not fit the data over
the range of gage heights, straight line segments of best
fit should be used. If the drawdown limits overlap seg-
ments, the problem must be solved in steps, where the ini-

tial and final gage heights for each step lie on one seg-
ment and the respective C and D coefficients are used
for that step. Thus, the final gage height for one step
would become the initial gage height for the succeeding
step.

(7) Desired type of output. Te user has an option on the
amount of printout. Either a detailed printout of gage

height, inflow, storage, and outflow for each time step or
a printout of these parameters for the initial and final
time steps are available. Furthermore, for the detailed
printout, the user may specify the time step increments.

b. Theoretical Formulation: The level pool routing technique is

used to describe the movement of water through the reservoir. The pro-

cedure follows from the lumped form of the water continuity equation,

I - 0 - d (3)

dt

where I is the inflow, 0 is the outflow and V is the reservoir

storage or volume.

2
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Equation 3, discretized over a time interval At is

I (I + 1(0 + 0 2  1 (14)
2 1 2 2 1 2 At

where the subscripts 1 and 2 indicate the start and end of the time

interval, respectively. Equation 4 can be expressed as

2 02 1 1 1 (5)
At 2 At 2 1 + (Ii+I2)

Define
N0 (6)

At 2

Equation 5 reduces to

1

N = N - 0 + - (I + 1) (7)
2 1 1 2 1 2

The data consists of the inflow hydrograph and of a relation between

outflow and storage. The inflow hydrograph is discretized in time to

yield a series of I values.

c. Steps in Program Execution.

(1) Input variables defined.

(2) Given the initial gage height (head on outlet conduit) the

initial value of outflow is computed by

0.08264A (8)

where Q is the outflow in acre-ft/hr, A is the cross-

sectional area of the outlet conduit (ft2 ), g is the

acceleration of gravity (32.2 ft/sec
2 ), hl is the initial

gage height (datum is taken at the outlet intake invert)

and K is the outlet conduit's loss coefficient.

(3) The initial storage or volume of the reservoir is computed,

3
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ChD (9)

where V is the storage in acre-ft, h is the initial
gage height, and C and D are the coefficients of the
power fit curve of gage height versus storage.

(4) The initial N value (N1 ) is computed with equation 6.
The time step (At) used in the computations is set at
1 hour for the conditions of constant inflow and it is set
at the time interval of the inflow hydrograph for the
hydrograph condition.

(5) Given the inflow hydrograph (I values), the updated N
value (N ) is computed with equation 7.

(6) With N2  known, solve for h 2 by noting that

Ch2 Dr 1/2
N - + o.o826A .I(h) (10)

2 At ~ K 2
or

D 1/2ah2 + bh - N2 = 0 (11)

where a = 0.0826A2?E and b = C
At

Equation 11 is solved by a first order Newton technique,
i.e.,

F(h) = ahD + bh 12 N (12)2 2 2 (2

and the derivative with respect to h,

F,(h) = aDh D-  + 1 bh/2 (13)2 2 2

Initially the value of h2  is assigned the value of h1
and by iteration, i.e.,

h F(h)
2 2 F'(h)(1)

14
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*

the new approximation (h ) is obtained. Iteration using
equations 12, 13, and 4 is continued until

h2 - h2  < 0.01 (15)

or for 200 iteration.

(7) With h2 determined, the values of storage (V2) and out-
flow (02) are computed by equations 9 and 8, respectively.
Set V = 2 d 01 = 02 ad repeat for the next h

(8) Termination criteria is when the value of h2  is less than
the lower limit of gage height supplied as input or when
the outflow equals the inflow.

IA
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PART II: COMPUTER FUNCTIONAL DESfCRIPTION

1. NEVISION LOG: N/A

2. FUNCTIONAL FLOW CHART:

(rt).~ ~ ~~RAD tyee of pofler 0uv tft aefo otrt

costnt Ifo hdrg6p
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I H22 G

atahRETURN 1

T

save original interval and out-
put type and reset for graphics

WRITE: graphics header

NGR=l

RETUR1N 2

- entry point into H2250G to re-

set to original values and detach
H22501

reset to original inter-
val and output type

RETURN 1

8
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3. EQUIPMENT AND OPERATING SYSTEM: The program was developed on a

G635 time-share system in which input/output equipment consisted of a

Model 33 remote teletype. It is now operational on the WES/G635, Vicks-

burg, MS; HIS 66/80, Macon, GA; and Boeing CDC, Seattle, WA.

4. INPUT REQUIREMENTS: All required inputs, except for the case where

the user has an existing hydrograph input data file, are entered via the

user's time-share terminal device in free-field format.

5. SECONDARY STORAGE INPUT: The following is the format setup for the

user's hydrograph input data file. If the user has no existing hydro-

graph file, then the program will create and save the user named hydro-

graph file. All line numbers are three digit.

Line 1 FORMAT(4X,A5,lX,13)

Equal to H2050 followed by the number of points (NP) in the hydrograph.

Must always have H2050 since it is used by WESLIB routine TACHFILE to

verify that the file is an input data file for program H2050

100 H2050 19

Line 2 FORMAT(3X,2(lX,F10.2))

This format controls the remainder of the data file. Each line will con-

tain one value of time and one value of discharge. The number of lines

will be equal to the number of points (NP) as given for the hydrograph.

102 0.00 0.00
104 .00 6.61

2NP+100 18.00 0.00

9
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6. INPUT DATA DESCRIPTION: The following names are used for the input

variables in program H2050.

AC - outlet conduit cross-sectional area, ft
2

CD - loss coefficient of outlet conduit

CI - constant inflow, af/hr

COEFFA - coefficient of power equation for gage height (ft) versus

reservoir storage, af/ft

COEFFB - coefficient of power equation for gage height (ft) versus
reservoir storage, af/hr

FILEK(l) - 8 character, dimension max 2; name of input data file

HI - initial gage height of reservoir water surface, ft

HF - final gage height of reservoir water surface, ft

IPR - time step increment for printout

NP - number of points on inflow hydrograph, <100

NT - type of inflow, 0 - constant; 1 - hydrograph

OUTPUT - integer; type of output, 1 - detail; 2 - final conditions

only

Q(I) - dimension max 100; inflow values of hydrograph, af/hr

T(I) - dimension max 100; time values of hydrograph, hr

7. OUTPUT DATA DESCRIPTION: The following names are used for the out-

put variables in program H2050.

H2 - gage height of reservoir water surface at end of time step,

ft

HI - initial gage height of reservoir water surface, ft

01 - inflow at initial time step, af/ft

02 - inflow at end of time step, af/hr

10
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Q2 - outflow at end of time step, af/hr

QI(l) - dimension max 100; outflow at initial time step, af/ft

TT - time at time step n for n = initial time to drawdown

time

VOLI - reservoir storage at initial time step, af

VOL2 - reservoir storage at end of time step, af

8. PROGRAM MESSAGES: Return from program message is to RERUN (another

set of conditions) or STOP.

NEWTON METHOD DID NOT CONVERGE IN 200 ITERATIONS - CHECK INPUT DATA

9. VARIABLE DEFINITIONS:

AA - temporary variable used in computing the gage height of
the reservoir water surface at end of time step

AC - outlet conduit cross-sectional area, ft
2

ANI - N value at beginning of time step (N1 )

AN2 - N value at end of time step (N2 )

B - temporary variable used in computing outflow

BB - temporary variable used in computing the gage height of

the reservoir water surface at end of time step

CD - loss coefficient of outlet conduit

CI - constant inflow, af/ft

COEFFA - coefficient of power equation for gage height (ft) versus
reservoir storage, af

COEFFB - coefficient of power equation for gage height (ft) versus
reservoir storage, af

DELT - time step, hr

11



H2250

DH - difference between previous value of gage height at end
of time step and the value of the new approximation,
equation 15, ft

DQ - difference between outflow and inflow, af/hr

FH - functional relation (equation 12) in terms of gage height
at end of time step

FHP - first derivative of FH, equation 13

FILEK(I) - 8 character, dimension max 2; I = 1 , name of input
data file; I = 2 , name of output data file for graphics
and/or other use

G - acceleration of gravity, 32.2 ft/sec
2

Hl - new approximation of gage height of reservoir water
surface at end of time step, equation 14, ft

H2 - gage height of reservoir water surface at end of time

step, ft

HF - final gage height of reservoir water surface, ft

HFILE - 5 character name of program (H2050); passed to WESLIB
routine HACCT for bookkeeping; passed to WESLIB routine
TACHFILE to verify that I/0 files to be used are files
for H2050

HI - initial gage height of reservoir water surface, ft

IPR - time step increment for printout, hr

JKL - directs return from WESLIB routine RERUN to desired input
read

KFILE - file code; KFILE = 1 , file is an input data file; = 2,
file is an output file

LQX - equal 1, print instructions from WESLIB routine RERUN;
equal 3, no print

LQZ - equal 1, execute all manual input cues and reads; equal 2,
call WESLIB routine RERUN and enter only desired inputs

NP - number of points on inflow hydrograph

12
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NT - type of inflow; 0 - constant; 1 - hydrograph

01 - inflow at beginning of time step, af/hr

02 - inflow at end of time step, af/hr

OUTPUT - integer; type of output, 1 - detail; 2 - final conditions

only

Ql - outflow at beginning of time step, af/hr

Q2 - outflow at end of time step, af/hr

Q(I) - dimension max 100; inflow values of hydrograph, af/hr

T(I) - dimension max 100; time values of hydrograph

TT - time at time step n for n = initial time to drawdown

time

VOLl - reservoir storage at beginning of time step, af

VOL2 - reservoir storage at end of time step, af

ZZZZZ - 2 character; equal RE, rerun; equal ST, stop

10. EXAMPLE CASE: User has an existing hydrograph data file.

Input: Type of inflow (NT) = 1

File name (FILEK(l)) = HYDRO
Loss coefficient outlet (CD) = 16.2
Cross-sectional area (AC) = 16 ft

2

Initial gage height (HI) = 60 ft
Final gage height (HF) = 10 ft
Coefficients of power curve (COEFFA) = .0435;

(COEFFB) = 2.574
Type of output (OUTPUT) = 1

Time interval (IPR) = 12 hr
Save output for graphics and/or other use = NO

List of HYDRO

200 42250 19 120 9.MO 14.a8

122 o. 0. 122 10.00 13.22
l@4 1.00 6.61 124 11.00 11.51

106 2.0 I4.05 126 12.00 9.92
1:6 3.0, 21.49 123 13.00 3.26
Ito A.03 24 .:9 130 14.00 6.61

112 5.00 22.31 132 15.00 4.96
114 6.20 19.83 134 16.00 2.41

116 7.00 II. I3 136 17.00 0.83
11 o.3 16.53 138 18.00 0.

13

I/ d



H2250

Output:

H12250 - PESEP"YOIP STOPAGE E"AC??IPATIOI TIME

AA - '*"PE OF INF!LOWJ E4ITu 6 F10 COHfTANT' I14FLCMAY BE tEPO) 0O
VI'TE" I FOP INFLOW H-DPOGPAnHC!IA- BE FOLLOWED WITH CO"5TA1? I'fFLOV).

DO "0"' 4A"!E AN IN1P"'T DATA FILE FOP INFLOW HYDPIGPArnI? - OP Nu:
IF 410a l'E VILL HELP' YOV CPEATE FILE-
ow

AT - FILE 4AM!

AG - LOSS COEFtICIE!1T 'OP 0""4LE'r COl"! DEFINED Pv
Ic-2.*G*HC(%/A)**2) V)1!! K=LO!S OEF.GNACCELEPATI14 OF
GPA"I!&~,(' DI @CHAPGE AND A0C0 O 5-S~ECTI OAL APEA OF 0?1'YLET COtMD"I.
-16.2
mI - CP~e5-5ECTIONAL APEACF!**2) OF OUTLET? CINDIIT.
s16
At - INI'rIAI. GAGE HEIGHT AT WHICH DPA'JOI07" BEGI'3P(TT. ABOVE
IDTTvM '?5ED TO DETEr~MIE OffLET CONID'IT LO55 COEFF).
=66
AJ - FIIAL. GAGE HEIGHT TO %WHICH PESEPIYOIP IS "O BE DPAVN DOWN
CFT ABOV!E DAT'!M 'TSED TO DETE".INE OY'LET CO!IDIT LOSS COEFF).

AK - COEPICIfL-T OF T-3-Ev C?'u.?E FIT TOrGAGE HEIGH-( P?) VS PEvEP'?OIP
t0L'!E(AC'E-Fr). POP? OF ECO"ATIONS YOA*TK**I' VHEPE - EQ??ALCl
TJI1F %T ECO"ALS GAGE HEIGH- AND A AND B APE THE COEFFICIEIITe.
Eq'EP A PtHE~l B SE"E"ATED WITH A COMMA.
-. 6f435. 2. 574
AL - DESIPED '"!!E OF Oll~lY? A5 FOLLOVS:

DITEP 1-DETAILED lrPI'lTOvt- 0' GAGE H".INFLO'b STOPAGE
AND 9Q"TFLOV. FOU EACH I!JCPEME'ITED TIMIE.-

LDq'EP 2 .- LIHITS O'Y!"'T TO INIITIAL A41D FINAL COnDITIO43 ONLY.

sim - TIHIV INTEP"?AL 70'PP!r OT
4OT!' Mt'," PE ElI"A!. TO MY'LTIOLE-e IT I FOP C34STANT INFLOW Or MMLIPvLEF

OF TIME INTEPVAL OF 'THE INFLOV HYDPOGPA"H.
w12

M- iA'?E O"'ruv'? FOP CGPAPHICS AND/OP OTHEP "'CE

nIHE CASE 4". IqFLOW !"P'ACE OUTFLOW
CRP) C FT) (AT/NP) (AF) C AT/HP)

6. 66.66 6. 1642.29 26.42
11.66 59.26 9.92 1586.56 20.25
24.66 55.99 6. 1374.19 19.73
36.00 52.09 6. 1141.59 19.63
48.6 47.56 6. 917.a9 18.24

1~4
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60.00 413.18 0. 704.37 17.32
72.00 37.38 0. 502.S4 16.23
841.00 31.63 0. 316.12 14.83
96.00 23.64 0. 149.34 12.82

108.00 10.07 6. 16.62 8.37
109.00 7.85 6. 8.75 7.39

q115
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REF: ER 1110-1-10 - ENGINEERING AND DESIGN - Engineer and Computer

Program Library Standards and Documentation, Appendix C

PART III: FILE DOCUMENTATION

1. REVISION LOG: N/A

2. TITLE: H2250 - Reservoir Storage Drawdown Time

3. PROGRAM SOURCE LISTINGS: See pages 17-22

4. NUMERICAL AND LOGICAL ANALYSIS:

First order (Newton) fixed point iteration technique is used to
determine gage height of reservoir water surface at end of time
step

5. SUBROUTINES NOT DOCUMENTED IN ABSTRACT: None

6. MISCELLANEOUS: The program is part of the CORPS computer system.

CORPS is an acronym standing for Conversationally Oriented Real-Time

Program-Generating System. The program is now operational on the WES

G635, Vicksburg, MS; HIS 66/80, Macon, GA; and Boeing CDC, Seattle, WA.

The source listing on page 17 contains the first line run command and

brief for H2250. This first line run command runs the binary H2250B of

the source listing on pages 18-22 (FORTRAN source of H2250) and attaches

the WESLIB routines HACCT, TACHFILE, and RERUN.

16
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02/06/79

* !12250

0800 62 'rI5 n'OGlA?l CIMP'TEF ThE DA~?''V TrIrII (HP) FOP A PEcEPIR)IP
0610 64.!-1 CO-Je'A'I: I-IFLO CAl?/!{) OP' I'7Ft.')U !'rPllrA'f F!C!!El .fIW
0820 62-.4E G-E~I GAGE HEIGHT~ (F-) Er''rVG '-A"IY1' CA'r). ITEP
0330 59zj-l"Tr FEr'! P'7 ArE 'NE Cr-!cEC-T A-EA crr* 2

) A'7M L'l
0340 6 0C T7FIC!E:' IF -4E O' LE' CIrt"Vr XID TH.E L!!M11F (Fr) IF 7T4
3850 2

4"A'EP r""FArEEE'AiO
23 6C 63 74(E OT'T'r CTFT OF A -A-PLE OF TIME (1") TFPFT CGE M!Gtfr
0870 6 5( FT , ,y FLO,, C AF/Hr T PA IF (AF) A-Y r P'FLO 1 C A F/Ti ) A" CSEC IFI ED
0380 471'y- jE "eEp-' -'!ME I-YCrF'_E-E'1 (4p) FOp F ll,-
0 9 9 9 *06FI~lI t-h

17
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J2/06/ 79

4(2250c

00001*oPp"i *i;/Coo"s/220(41oSo)

10010 COM-fiVI /r.7730 1/KFILEP FlLEK( 2) /AI'J/L o-L
16626 C'1A'AC-Ev IE*,41L*.!!
10630 I-ITEGEP OTT'P"Wr

10056 nvinT 10633
10060 10033 !riP'1AC/",42250 - DEFEPOIOP STPAGE EYAC?YY"A!3fI'1 1E~*//)
10676 t@034~ CALL HACCT(4F1LE)
1006 GO TrO( 10040, 10346,,Lf~
10090 16040 -pIt~ I
11060 1 FOP'ATUAA - "-E OF ILOV; E11TEe 0 !T CO*CA~lT RE'O.'N-
16110VEr O) OP/*E!rEP 1 701- ItL'.' HYD".GPAP04CMAY PE 7'3LLlVE 'JIm CO'1
10120&'A!V' IFTLO).-)
10130 10630 vEAD. IT
10141 0 i.3. Go 'ro 2
10156 IF('JCO1.EOM.1) GO TO 10100
16160 Go -Oc10103,10346),LM,'
10170 10102 "~PgrI A
16186 4 vlrA'c"AP? - CONSrAlT P£TO. AL' I' ACPE-FTr/HP. IF NlO INFLOW
101 9 0&-~iE~rP 0.0.")
16206 t0130 PEAD,Cl

10220 !ICO12-

10230 nmF T,1. 0
10240 GO ro) 30
16250 ? C. -r(10175,10205),Lfr!
10260 10175 *'p!*it 6
10270 6 TOOIA C/"DO -01' !IA'IE Al 1%113" IDA-A FILE POP I-JPLOV HDOvGeA-,.?
102.30& - or !1"/IT'0, t'E VILL 3EL Y"0 CFEATE FILE-~)
16290 CALL X)FT'EcS51,sl50
10360 10205 !7CP1".E,.) LO?_m
16316 'n- 3
10320 flo 70c256.,10846,.L0!
10336 L56 !7Pt478IL0V!=l
10340 3 FOP'1A7r(*AC - NE'J IVITT DATA FILE NAME.")

10350 16230 "EAD 9,TzIL1_Kl)LNtw
10360 9 FO~k4AT(A8)
10161 GO ,,01 162501, 103,46),L(i'.
as 330 10250 nvI-ir 10
16390 10 FOP-AC"A1' - 1I"PEP OF POP*J'~ TOP 4("DrOGPAM.")
16406 10270 PEAD,'I'"

16410 Go 70(10280,10846),Lml

16470 10336 PEAD,T(1'(),I(DI,MP1)
10480 KILEIl

18
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02/06/79

;42250 Cvr

10490 CALL TACHFILFC!7rLF,s11734)
10500 -- 1C(FtLE.270) t*+O.t)I£,=,P
10510 CALL DETACH(YFLE,,)
10520 270 F0vIA'(-100 E'IACT?*I/(321,F02)
10530 11 -1 20
10540 503 !rc-y-m.-!E.j) GO~20
10550 ~~~~"F- FILE YA9E"
10560 10410 vEAD 9

.ILE! (I)
10570 :(FILE=1;Lr".:=2
10580 CALL -AClMFIL-EUFILESll7c34)
10590 IDEVID K{FIL!

10620 540 FO2MAT(l0.!,3/(3x.2I' ,FIO.2)))
10630 545 Coll-ri-1'E
10640 CALL DE-ACII( KFILE..)
10650 20 DEL T (2)-TV1I
10660 30 IF(L()\-Y.Et. ) Go To 35
10670 LCZ=2
1068e 35 GO) -I(10515,10846)ACLt
10690 10515 ppI-- 13
10700 13 FOPMAT( "Ari - LOFS COFFFI CI !T FIT, O"TLE- CrO'YrvI DEFINE!D P?: "/
IOT IO&',K=2.*G*iM,( 1,'A)** 2

; "M'EP-K=LOF5 COEFFG ACCFLE!'A"IO'l OF*"/*GPA')I!
10720&, r01 cCHA 0

GE ANYD A=CPOF!F-sECrIO!TPL APEA OF O"ITLET C0%lD'I r.-)
10730 10550 F'EADCD
10740 GO "TIOS0 6 Z,10346),L'
10750 £0560 nplI' 14-
10760 14 FOO-TATc"A.9 - CFPOSS-cECTION1AL APEACFT**2) OF V13TLE- CON$OFTIT..)
10770 10580 TSEAD,AC
10780 Go 'rOc105 9

0,1Z846),LC!

10790 10590 ncI!3r 16

10830 GO '-(lO6 3 0 ,10346),LCZ
10840 10630 ~p~17

y ~10350 17 FOrPMAT(-"AJ A-'? FM A AG 4EIGHT TO 7:41CH PE'EP"?OIP IF TO BE DPA
1036&T.ri BOIE D1711 'IED O D-FrI4EOllLETCO'JD'.'IT LOSS C

103700oEFF.")

1 0350 10660 PrtADHF
10890 GO 'ic.0670,10846),LO'I10900 10670 T'pI~l 18
109 10 18 FOPMA-"A1{ - rCOEFFICIE1TI! OF !'OVEP C?yP"E FIT TO CAGE M4E!Gr-FT)
10920& E"I"OEA1EF) Fl)". OF Etr'TA-IOMI -A*, **Pi t-EV'E
10930& !:(A /"L'I, E"'AL'CGAGE tIE! 01T A30D A A'1V P APE THE COEFF

l0 9
44rCII-~"/"~~EpA -q!:1 P rEPEPATED WITH A COMMA.")

10950 10720 PEAr,CIEFFACOEFF?
10960 GO TO( 10730, 10346,,LCZ
10970 10730 n"I!rT 19
10930 19 Fov.1A (.AL - T)Ec!rED TITIE IF O'!Trl"' AS FILLOYS:",/5','-eTEP

19



H2250

62/06/79

q2250c CO'??r.

1099e& L - DETAILED PP19P!MO1T 0? GAGE 41.,o !'37LO'.' F 10AGE"16,ANjD 1O"T7
11000&LOV F-) £Ec'i !'1CrFlr Er~T/'.~V 2 - L!l1I1r 0'rn"T To 1-11

31020 KO 1
1130 10780 PEAD,oI'y-r
11040 rO 1(107S7,10846,,L".:
11C5C 10787 1c" GO To 29
11060 tF(Kl?v-.Et'.3) GO 'n 10OO
11070 CO -0(10-40, 10846),!r.-
11080 10800 -!IVIT 12Jxo''-2
11090 12 - TVIE 1'Er7AL ror Ml"~ BEEO
111008 -0 rl"''1-ILEC OF I F70 CONTAf'! I'JFLO'. 1V !ItLTIVLE,-*/*, 6'OF
11110& TIME3 ITE7AL ')F THE I!Y7Lott'f~OGA~"
11120 10840 c!pr,r"p
13130 29 Go TOC10355,108dI6),lr~i
11140 10850 n~j,",A-l - SA'TE IOT.TPT'1 707 GrA"MICS AflD/OP Oq~fEP '!M"
1150 CALL A~jr~j"(Sl1L53,$I1158)
33360 11153 !JeA.7Eul
11170 !rPI'PT"F1LE 'lAME"
11180 KFILE-2
11190 11156 PEAL) 9, !LEK( 2)
11200 GO Tro 11160
11210 11158 15A?E0
31220 11160 G3 To( 11200, 10846,L(17
13230 10846 K-K-14
11240 CALL rErltl(KXWL"JKLl
31250 Col 'ro0050,10130,10230,10270,10330,104l0,10550,1058 0I1062 0,106 6 ,
11260810720, 10700, 10840,11156,1 1200),JXL
11270 11200 nr3!J? 3!
11280 31 7r1ATC//, 2'To"TIME GAGE HT. INFLOW. STOPAGE Ol'TForl/l"
1 1290S 4r"7* ,"CF),SV(A/HP)3 lj"CA)"5'C"CAF/M4P)",/)
11300 lGrP0
31310 33225 2112-111
33320 3(30
11330 G-32.2
31340 1!1
11350 S=0.08264ACsrpPT(2.*G/CD)
31360 TT*0.0
11370 Q I IP* St~ 71C 4)
11380 'O L -CO EFA*H I Cl EV7p.13390 !7C~JG~r'.3) Go TrO 31322
13400 PPI!IT34',!,c)"LI1
31430 GO -0 40
13420 34 FOP4A'r 77.2, 5', 76.2, 4'., 6.2, 3 e, r7*2, 4ve,6.2)
31430 13322 I.'PITC2.1l323) TIC() OIO
11440 11323 70Ot4AT( 378.2,710. 2, 8.2)
13450 40 fl11-3VL/DELT+01/2.
11460 Y,.j{.1
31470 !7FMT.'IE.0) GO TO 45
33480 cluct

20
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:12250~ CI) I.

11490 n2=CI
11500 45 1C U.r1'F. I) Go To 50
11510 JF(I.GE.P'-) COq TO 51

11530 r2n!TI +1)
11540 CO -0 5 0

11560 '2=rlc,!r-)
1570 50 A'2=A1j-oI+cOl+o2)/2.
11550 AA=C7A/DLT
11590 pr=rp/ 2.
11600 Kvv0=
11610 55 F~=1*CEF-+P/A*C'C2--2A
11620 F~fCOEF'*x2**cCO)EFFB-1.0)+(B8*0.5/AA)/SCP-CH2)
11630 q1=V2-"/rn{
11640 D1!fAT~c(M1-2)
11650 yi'=F+l
11660 Mj2=ti1
11670 IFC(K.GT.200) GO To 60
11680 tIcr14{.r3.0.01) GO TO 55
11690 ',r) To 65
117C0 60 TPVI-3! 61
11710 61 FOP1AT(/ ... EY-OJ ME'411D DID 10T CO-Il"EpGE I!j 200 IT!vATIO'JS-

11720&C'!FclK I'J-7' DATA.")

11730 CC) Or'.1.) CO9O96
11790 65 1!(/IkIL)2-'(

11300 Il'(KKI.L'.0OP.KK1{1GT.0) ci TOi 65
11810 67 IFU*JGT.E0.l) Go To 11696
11820 nv'T 34, l 2,2.OL2, 02
11,830 Go To 66
11840 11696 'l"ITEC2. 11323) iTH2,02,!tOL2.02
113510 66 IF~G~1) GO TO 1 17034 ~11860 I(''"G.27D2. H)'P$T34,TT,H2,()2,1.0L2.0

2

11670 GO0 TO 1 17 10

1 1880 1 1703 CtOIr!IT!P'
111390 11710 IT(M2.:,T.*Mj.OPr.O0.LT..P1) GO TO 999
11900 63 IF(H2.L-.!tF?.O1!.D0.LT..0!) Go To 67
11910 1=1+1
11920 01=0)2
11930 "OL1m"OL2
11940 rGO -1 40
11950 999 Lmi:=2
11960 1(''.)CALL .-2

2
50l(O11T'?T.Ipp Il734)

11970 IF('I A"E.). 1) CALL q2250r(4ILE,TO,n,'Ylp,'4C.o,s11784,SIIOOS)
11930 11784 -nllj, 11785

21
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112 250.- co34r.

11990 11735 FOr'IA//'"PP'ik 3P FT*PI')
12000 11430 PEAD,''!M
12010 I(.2~)GO TO A-734

12030 "IJT."AND m .. " BE pEcilki op sTop'
12040 Go "r 11430
12050 114860 !7O"'
12060 r-lD
13000 51P01TM 4f2250G(HFILE. MT, O"ITP'To I ,1G* )
13010 commo~i /C77801,'KFILE, V!LEKc 2)/4Az!/L'Z,Lm-
13020 Cq1APACTE- FILK(*S,HFILE*5
13030 I!1?EEP OVTP'r
13040 KFILE-2
13050 CALL ?ACHFILECHFILE,S13220)
13060 N D'TV N =J-TtiJ2=1
13070 13060 !F(!JD.LE-.2Z0) Go Tro 13080
13030 1=V*;j-l/Y;v TrO 13060
13090 13030 J1vTr2s=p
1310 I p=?i2; o?'Tp!'r= I
13110 lt" jqj2*
13120 IFMVI.'GT. 0) 'V"
13130 ND=VD+ I +-I
13140 PEVIN1D 2
13150 YPIE2,13120) (N00,1'1,5)
13160 13120 FOP.AT("*10 42250 05 .15 EDGE""1 (05(/))(3r8.2, F10.2, FS.2))"I 13180 7.'ITEC2,13150)
13190 13150 ForMATr'14 CTY'PVE VESIV'A1IOJS FOP H42250 AE:"/"IS 1-T1?4E
13200&2,GAGE 4T 3=PinLOW11/"16 4-STOPAGE 5=O"TFL""r/I'1 ",;irS MR AB
13210&01,E fAPIABLES APE:"/"IO %!**1 FT2 AF/HP3.5 AF041")
13220 -IGP-1
13230 pET"1'~i 2
13240 ENJYP-H22501(O3rlTP .IPPo*)
13250 x PP-n S2;0Ou!?',?T T 11l CALL DETACH(C 2,,)
13260 13220 ")E "IM I
13270 D1

22
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